ature have been rejected as examples of myelomata because of their doubtful origins. Despite the opinions of the authors concerned, the cases of Parker (1937) and Fran9ois, Kluyskens, and Rabaey (1949) have been excluded. There is some evidence that the orbital mass in each case was a true myeloma and not a granuloma such as Przyblyska (1924) described, but neither report includes information concerning full investigations, progress nor autopsy. Walsh (1947) could not be certain that the tumour in his patient was not a pseudotumour and the case therefore has not been included.
A special typetof granuloma, the eosinophilic granuloma, has also led to confusion, and the case published by Kriimmel (1950) , in an article entitled "Eosinophiles Myelom (Plasmozytom)", was undoubtedly of this nature Its occurrence in the orbit was described by Beller and Kornblueth (1951) .
INCIDENCE
The exact incidence of myeloma of the orbit is difficult to discover, for those dealing with orbital tumours are unlikely to see all cases of myelomatosis with this complication. Authors who have reviewed multiple myeloma do notmention it, and it is possible that in the past the myeloma has not been differentiated from kindred neoplasms. Thus, Birch-Hirschfeld (1930) in an exhaustive treatise on orbital tumours does not mention it directly, but includes an occasional case with other types of tumours. A measure of its rarity, however, can be obtained from the fact that Forrest (1949) , reviewing 222 intra-orbital tumours, found only one " plasmocytoma " (myeloma), and that there were two myelomata in a series of 676 tumours described by Offret (1951) . Pfeiffer (1941) had only one example among 200 cases of exophthalmos. The absence of myelomata is specifically noted by Godtfredsen (1947) when dealing with 78 cases of orbital tumour, representing 10,000 admissions to an ophthalmological clinic in 15 years.
CLASSIFICATION
Cases of myelomatosis with orbital involvement fall into two groups:
A. Primary myeloma of the orbit. The patient presents with ocular features, suggestive of an orbital tumour.
B. Secondary myeloma of the orbit. The patient has a para-orbital myeloma and eventually develops symptoms and signs of an orbital tumour due to orbital invasion.
Some of the cases in the literature, however, cannot be so grouped because of a paucity of information concerning them (Grosz, 1927; Verhoeff, 1939; Pfeiffer, 1941; Godtfredsen, 1944, Table XXX, Case 18; Forrest, 1949; Bichel, 1950, Case 6) . It is possible, of course, that they were not all true plasma cell myelomata. The case of Elizabade, quoted by Scheinker (1938), could not be traced, and his statement (Scheinker, 1951 that the first case of myeloma had orbital involvement and was described by Burns (1824) is not correct; the case in question is the first example of chloroma.
A. PRIMARY MYELOMA OF THE ORBIr.-The literature includes at least thir-een cases of orbital myeloma where the information given is sufficient to place th.m definitely in this group (Table) . Only undoubted myelomata have been accepted and other evidence of myelomatosis was present in all of them. Pathology.-The myeloma in these cases apparently grows from the orbital contents or walls, but at a late state of its development it is usually impossible to identify the structure from which it arose. Morax (1926) thought that this was invariably the roof of the orbit, but Flynn and Sailer (1941) noted that in their case the tumour was limited to the contents of the orbit and that its confines were intact.
In addition, no x-ray evidence of bony erosion could be found in the cases of Claisse, Bonduelle, and Lavergne (1949, Case 8), McEvoy (1950) , and Offret (1951) . The primary myeloma may thus be a product of the orbital contents and therefore of extra-osseous origin; unfortunately there seems to be no information con-cerning the actual tissue that is initially responsible. Frequently the tumour eventually destroys the surrounding bone (Mieremet, 1915; Morax, 1919; Holm, 1932 ; Case 1 above), and it may extend through the roof and compress the under surface of the frontal lobe of the brain as in the cases of Morax (1919) , Branham and Lewis (1921), Holm (1932) , and Case 1, above. Clinical Picture.-In all but one of the fourteen cases, symptoms referable to the eyes were either the earliest, or amongst the earliest, manifestations of the disease. The commonest complaint was that of progressive protrusion of an eye, the globe being displaced in any direction. Whereas malignant orbital neoplasms usually present with ocular immobility, proptosis is much commoner as an initial symptom in these cases of plasma cell myeloma. Occasionally the tumour can be palpated within the orbit and is of a firm consistency but never tender. Reduction of the eye is rarely possible and marked pulsation does not occur. The next most common feature is impairment of vision which varies from total blindness to only slight involvement; the mechanism of its production has not been investigated. Diplopia due to restricted ocular movements is less frequent and papilloedema and pupillary changes have been only rarely mentioned. Unfortunately clinical details in several reports are scanty; no accounts of visual fields nor detailed fundus examinations are available. Unlike other malignant orbital neoplasms, and plasma cell myelomata elsewhere, pain is rarely experienced. It is important to note that in twelve cases these clinical features were the initial manifestations of multiple myelomatosis, being present alone for several months (1 to 24, average 8). When other evidence of myeloma appeared, the process usually proceeded to the rapidly fatal termination that is to be expected in this disease. The shortest duration was 3 months (Branham and Lewis, 1921) and the longest 4j years (Greenough, Simmons, and Harmer, 1921, Case 52) . The latter case is an example of one of the variants of myelomatosis where the course of the disease is slower than in the classical type. If this case be excluded, the average survival of the patients with primary orbital myelomas (eight cases) was 15 months. Four were still alive when reported, the longest follow-up being that of Greenough and others (1921 (Luttgens and Bayrd, 1951) , but toxic manifestations are common.
Radiation therapy seems to have definite beneficial effects upon local lesions but it is doubtful if it influences the generalized disease. Surgery has a limited application and its scope is dependent upon the location and size of the myeloma.
Of the nine patients with primary orbital myelomata (Table) that are known to have died, two had no treatment, two had medical therapy with no effect upon the course of the disease, and five were operated upon but only partial removal of the tumours was possible and recurrence occurred in each instance despite the addition of radiation therapy in three. The surviving patients were given irradiation, either alone or supplemented with surgery. The best form of therapy, however, is probably a judicious combination of the three modes. Only partial surgical removal of an orbital myeloma would in most cases be possible, but this would be followed by deep x-ray irradiation and a course of urethane. All other measures aimed at decreasing the patient's discomfort should, of course, be employed. Active treatment of the orbital lesion would only be resorted to if it alone was producing symptoms or the disease was only slowly progressive and the patient's general condition and expectation of life warranted it. Nevertheless, one gains the impression that the eventual outcome is dependent not upon the therapeutic agents employed but upon the predetermined course of the disease as a whole.
B. SECONDARY MYELOMA OF THE ORBIT.-In these cases, the primary focus is in the para-orbital structures-cranial bones, paranasal air sinuses, nose, or nasopharynx-and the orbit is encroached upon secondarily. Again, if the case is seen at a late stage, it may be impossible to say which structure was affected first, but the initial features of the illness are usually suggestive. Myelomata of tissues adjacent to the orbit will be dealt with in turn. Cranial bones.-The bones of the cranium are said to be involved in over 70 per cent of cases of myelomatosis (Bayrd and Heck, 1947) and it is therefore not surprising that occasionally a myeloma is found to extend into the orbit. Lesions in the temporal region, which entered the orbit to produce ocular symptoms and signs, have been described by Rustizky (1873), Ribbert (1904) , de Harven, Murdoch, and Cahen (1927) , Ferrand (1951) , and Pages, Betoulieres, and Cazaban (1952) . Similarly, frontal bone myelomata invading the orbit occurred in the cases of Lecene (1919) , Dick (1904) , Lapointe (1929) , Ibafiez Puiggari, Balado, and Gavinia Alvarado (1930), Gereb and Konyves-Kolonics (1950, Case 1); and probably those of Duc (1937) and Krainin, D'Angio, and Smelin (1949) , also had orbital extensions. In Case 1 above, the events were reversed and the frontal bone was invaded after the orbit. The end result, however, is the same and the only method of differentiating the two groups is by the clinical information. extended down to involve the supra-orbital region and upper orbit. It was slightly tender, fluctuant, and a distinct systolic bruit, which could be obliterated by pressure on the ipsilateral carotid artery, was heard over it. The irregular edge of a cranial defect could be felt beneath. There was slight proptosis and ptosis on the left and a fullness above the eye (Fig. 3) .
Visual acuity, both eyes 6/18 and JI (corrected).
Optic discs and fields normal. Left pupil slightly smaller than the right but had normal reactions; upward and lateral movements of left eye restricted.
Central nervous system and other systems normal.
Investigations X rays of skull showed extensive destruction of left frontal region extending to left orbit (Fig. 4) ; chest normal; long bones normal. (Fig. 5, opposite Pathology.-All these cases had evidence of myelomatosis elsewhere and the frontal or temporal tumour was usually noticed before the orbit was invaded. The ocular features produced thereby were similar to those already considered in the preceding group. The outcome was much the same as in any other case of multiple myeloma, death being invariably due to generalization of the disease, which, in fact, was frequently already present when the cranial tumour appeared. Treatment seemed to have little or no effect upon these patients, the methods used being the same as in the previous group.
Myelomata of the bone of the skull base extending forward into the orbit and behaving like space-occupying lesions have been described by Rustizky (1873), Hoffmann(1904 ), Heilmann(1928 ), Seemann (1930 , Piney and Riach (1931, Case 1) , and Christophe and Divry (1940, Case 1). The clinical picture is usually complex because cranial nerves and structures other than the orbit are involved, but in at least one of them (Seemann, 1930 ) the initial diagnosis was that of.malignant orbital tumour.
Mucous Membrane.-One of the commonest extra-osseous sites for myelomata is the mucous membrane of the upper respiratory pathways, although here as with the ocular structures there has been considerable confusion caused by authors failing to differentiate between plasma cell myelomata and plasma cell granulomata (plasmacytomata). Ringertz (1938) surveyed 391 neoplasms arising from nasal, paranasal, and pharyngeal regions, and found eleven plasma cell tumours, although it is possible that some were not myelomatous. Nevertheless, although distortion from a distance was common, none is recorded as having invaded the orbit. The patient reported by Hajek (1926) had a myeloma of the frontal and ethmoid sinus, and this had also occurred in the right orbit of a patient reported by Holm (1932) . Fuerste and Zuckerman (1950) described a case with a myeloma of the antrum which grew to an enormous size with orbital invasion and hideous facial disfiguration. The myeloma grew from nasal or sinus cavities in the cases of Pallestrini (1927) , Saarni (1933) , and Tokumitsu and Takigawa (1936, Case 2); in the last, there was bilateral orbital involvement, a feature which was present also in the patients of Holm (1932) and Dick (1904) . A case described by Greenfield (1948) is interesting, for a naso-pharyngeal myeloma is said to have extended to the orbit but, as no radiological or pathological proof is presented, it is possible that there was more than one myeloma present. The first indications of cranial involvement in these cases were symptoms referable to the nose, and nasal obstruction predominated; it was thus possible to detect the site of origin of the myeloma. As with the cranial bone myelomata, the ocular features developed later but were in no way distinctive except that as with any other tumour originating from the nose or sinus, the globe was displaced forwards and laterally. The local spread of myelomatous tissue was usually extensive but, apart from the case of Pallestrini (1927) where meningitis was the terminal event, death was due to the generalized disease as much as the cranial myeloma. As in the other cases of orbital myeloma, treatment is not very helpful, especially as the lesions are often deep as well as invasive. The measures described already are adopted.
SUMMARY
The orbit is occasionally involved in multiple myelomatosis, and symptoms and signs of an orbital space-occupying lesion produced by a plasma cell
